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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a stable high speed data 
communication, in a ring networic system. 

SOLUTION: Electrical equipment, such as a CD changer 13 and an 
amplifier 14 In a ring network system 10 for making a data 
communication, in a fixed period has a modem 20 which modulates a 
carrier of data in a process about the transmission, and obtains time 
series data by subjecting the frequency component of the modulated 
carrier to IFFT at the same period as a transmission period. A 
transmission side electrical equipment transmits the obtained time 
series data enabling the communication with a lower frequency band 
than the transmission rate of the data and reducing the influence of 
radiated noises to ensure a stable communication. The modem 20 
subjects the received time series data to FFT with the same period as 
the communication period, to obtain the frequency component and 
calculates original data from the frequency component, to receive the 
transmitted data. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



10.12.2002 
09.08.2005 



http://www 1 9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAdFayp6DA41 60402 1 IPl .... 9/1 5/2006 



JP,2004-040211,A [CLAIMS] 



Page 1 of 1 



♦ NOTICES ♦ 

JPO and NCZPZ are not responsible for any 
damages caused by tbe use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim I] 

In the annular network system which has connected two or more devices annularly and communicates data a fixed period by the 
device and other devices of 1 , 
Said device of 1, 

A modulation means to modulate the subcarrier of data, 

A conversion means to change into time series data the frequency component of the subcarrier which this modulation means 
modulated said period, 

A transmitting means to transmit the time series data from which this conversion means changed said period 
Preparation, 

A device besides the above. 

The sampling means which samples the time series data which received said period, 

The reconversion means which reconverts the time series data to which this sampling means sampled said period to said frequency 

component, 

A calculation means to compute said data based on the frequency component this whose reconversion means reconverted 
The annular network system characterized by preparation 

[Claim 2] 

Said device of 1 is , 

It has a 1 St synchronous means to synchronize conversion of said conversion means, and transmission of a transmitting means, 

A device besides the above is , 

An annular network system [ equipped with a 2nd synchronous means to synchronize the sampling of said sampling means, and 
reconversion of a reconversion means to transmission of said transmitting means ] according to claim 1. 
[Claim 3] 

Said device of 1 is , 

It has a division means to divide the original data into two or more division data. 
Said modulation means, 

It has a means to modulate the subcarrier of two or more division data which said division means divided. 
Said conversion means. 

It has a means to change the frequency component of two or more of said modulated subcarriers into time series data. 
Said reconversion means. 

It has a means to reconvert said time series data to the frequency component of two or more of said subcarriers, 
Said calculation means. 

It has a means to compute said two or more division data based on said two or more frequency components which it reconverted, 
A device besides the above is , 

An annular network system [ equipped with a restoration means to combine said two or more computed division data, and to restore to 
the data of said origin ] according to claim 1 or 2. 
[Claim 4] 

Said modulation means. 

An annular network system [ equipped with a means to change the amplitude and phase of said subcarrier ] according to claim 1 to 3. 
[Claim 5] 

In the device for networks which transmits data a fixed period, 

A division means to divide the original data into two or more division data, 

A modulation means to modulate the subcarrier of two or more division data which this division means divided, 

A conversion means to change into time series data the frequency component of two or more subcarriers which this modulation means 

modulated said period, 

A transmitting means to transmit the time series data which this conversion means changed said period 
The device for networks characterized by preparation 
[Claim 6] 

In the device for networks which receives the data transmitted the fixed period from the outside, 
A receiving means to receive time series data, 

A sampling means to sample the time series data which this receiving means received said period, 

A reconversion means to reconvert the time series data which this sampling means sampled said period to two or more frequency 
components, 

A calculation means to compute two or more data based on two or more frequency components which this reconversion means 
reconverted, 

A restoration means to combine two or more data which this calculation means computed, and to restore to the original data 
The device for networks characterized by preparation 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fw>^ 9/15/2006 



JP,2004-040211,A [DETAILED DESCRIPTION] 



Page 1 of 7 



* NOTICES * 

JPO and HCZPZ are not responsible for any 
damages caused by the use o£ this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 

This invention is changing the frequency band especially used for a communication link about the data communication between the 
devices in an annular network system, and relates to the annular network system and the device for networks which secured the stable 

high-speed data transmission. 
[0002] 

[Description of the Prior Art] 

Conventionally, electronic equipment, an electrical machinery and apparatus, etc. for [ various ] networks are connected annularly, and 
the annular network system which communicates data a fixed period between each device exists. Although such an annular network 
system is built in various parts, it is built by the car carrying various electrical devices these days in many cases. 
[0003] 

Drawing 6 (a) shows the conventional annular network system I built by the car 2. The annular network system 1 has connected 
annularly the CD changer 3 which is an electrical device for mounted networks, amplifier equipment 4, navigation equipment 5, 
handsfree telephone equipment 6, the radio tuner 7, and the television tuner 8 by the daisy chain mode by path cord la of a metal 
cable. Moreover, in the annular network system 1 , the communication direction of data is flxed and is communicating data from the 
electrical device of 1 to other electrical devices in the direction of an arrow head in drawing (counterclockwise rotation). 
[0004] 

The fundamental configuration of each [ these ] electrical device is common, and is equipped with the part concerning the part 
concerning an own function, and a communication link. For example, as shown in drawing 6 (b). the CD changer 3 possesses the 
communications department 9 applicable to the part concerning CD drive 3a and the communication link concerning an own function 
which read the voice data of CD (compact disc) as a part. Moreover, amplifier equipment 4 possesses the communications department 
9 which is a part concerning amplifier 4a and the communication link conceming an own function which are connected with 
loudspeaker 4b as a part, and amplify data. Each communications department 9 of the CD changer 3 and amplifier equipment 4 is the 
respectively same configuration, and is established in other electrical devices of navigation equipment 5 grade. 
[0005] 

Therefore, when outputting the voice data of CD from loudspeaker 4c, the voice data read by the CD drive 3 is sent out to the 
communications department 9 of the CD changer 3, and the communications department 9 does serial transmission of the voice data a 
fixed period through path cord la by the subcarrier of the rectangle shown in drawing 7 . On the other hand, the communications 
department 9 of amplifier equipment 4 is receiving the transmitted subcarrier and sending out to amplifier 4a, and is outputting voice 
data from loudspeaker 4b. 
[0006] 

[Problem(s) to be Solved by the Invention] 

Although the annular network system 1 is communicating data with the configuration mentioned above, if a bit rate is made into a high 
speed, the frequency of the subcarrier of data will increase and a noise will be emitted from path cord la. The noise which had the 
adverse effect on other electrical devices, for example, was emitted to the voice data of the radio tuner 7 and television tuner 8 grade 
appears, and this emitted noise has the problem which degrades tone quality. Moreover, when transmitting the data of about 50 Mbit in 
1 second, it becomes easy to be influenced by the relation between the frequency of a subcarrier, and the frequency band of FM radio 
of the noise to which the radio tuner 7 is emitted depending on the transmitting situation of data. 
[0007] 

Furthermore, when such a noise is emitted from a rectangular subcarrier, a noise becomes is easy to be emitted and the effect of the 
electrical device on the perimeter by the noise becomes large much more. Furthermore, the crosstalk (cross talk) which the noise of 
one cable mixes in the cable of another side between the cables of the plurality of the twisted pair which forms path cord la because 
the frequency of a subcarrier becomes high again occurs, or there is also a problem which also produces the phenomenon called jitter 
to which conveyance of exact data becomes difficult by time gap of each data. 
[0008] 

This invention aims at offering the annular network system and the device for networks which enabled the communication link 
stabilized without influencing electrical devices, such as a radio tuner, of a radiated noise by stopping the frequency band of a 
subcarrier low, after being made in view of this situation and securing a necessary bit rate. 

Moreover, this invention is making the subcarrier of data into the conflguration of a sine wave, and aims at offering the annular 
network system and the device for networks which reduced the effect of the noise emitted to a perimeter. 

Furthermore, this invention aims at offering the annular network system and the device for networks which prevented generating of a 
cross talk, a jitter, etc. which bar a good communication link, and secured the stable communication link by communicating by 
stopping the frequency of the subcarrier of data tow. 
[0009] 

[Means for Solving the Problem] 

The annular network system conceming the 1st invention In the annular network system which has connected two or more devices 
annularly and communicates data a fixed period by the device and other devices of 1 said device of 1 A modulation means to modulate 
the subcarrier of data, and a conversion means to change into time series data the frequency component of the subcarrier which this 
modulation means modulated said period, It has a transmitting means to transmit the time series data from which this conversion 
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means changed said period. A device besides the above The sampling means which samples the time series data which received said 
period. It is characterized by having a calculation means to compute said data based on the frequency component whose reconversion 
means which reconverts said period to said frequency component and this reconversion means reconverted the time series data to 
which this sampling means sampled. 
[0010] 

a 1 St synchronous means to by_which said device of 1 synchronizes [ network system / concerning the 2nd invention / annular ] 
conversion of said conversion means, and transmission of a transmitting means further — having — said — others — it is characterized 
by to equip a device with a 2nd synchronous means synchronize the sampling of said sampling means, and reconversion of a 
reconversion means to transmission of said transmitting means, further. 
[0011] 

The annular network system concerning the 3rd invention Said device of I is further equipped with a division means to divide the 
original data into two or more division data. Said modulation means It has a means to modulate the subcarrier of two or more division 
data which said division means divided. Said conversion means It has a means to change the frequency component of two or more of 
said modulated subcarriers into time series data. Said reconversion means It has a means to reconvert said time series data to the 
frequency component of two or more of said subcarriers. Said calculation means a means to compute said two or more division data 
based on said two or more frequency components which it reconverted - having — said ~ others — it is characterized by equipping a 
device with a restoration means to combine said two or more computed division data, and to restore to the data of said origin further. 
[0012] 

The annular network system concerning the 4th invention is characterized by equipping said modulation means with a means to 

change the amplitude and phase of said subcarrier. 

[0013] 

In the device for networks which transmits data a period with the fixed device for networks concerning the 5th invention A division 
means to divide the original data into two or more division data, and a modulation means to modulate the subcarrier of two or more 
division data which this division means divided. It is characterized by having a conversion means to change into time series data the 
frequency component of two or more subcarriers which this modulation means modulated said period, and a transmitting means to 
transmit the time series data which this conversion means changed said period. 
[0014] 

In the device for networks which receives the data transmitted the period with the device for networks fixed from the outside 
concerning the 6th invention A receiving means to receive time series data, and a sampling means to sample the time series data which 
this receiving means received said period, A reconversion means to reconvert the time series data which this sampling means sampled 
said period to two or more frequency components, It is characterized by having a calculation means to compute two or more data 
based on two or more frequency components which this reconversion means reconverted, and a restoration means to combine two or 
more data which this calculation means computed, and to restore to the original data. 
[0015] 

If it is in the 1 st invention, since the subcarrier of data which transmits by the device of 1 of a transmitting side is modulated and it 
changes into time series data, the frequency band used for transmission can be changed. Therefore, since the frequency band of 
transmission can be low stopped even if it raises the transmission speed of data, the amount of noises itself emitted is stopped and the 
effect which a radiated noise has to a surrounding device can be prevented. Moreover, changing so that the configuration of the 
subcarrier of time series data may serve as a wave in which edges, such as a sinusoidal form, do not exist can also reduce the effect of 
the device on the perimeter by the noise emitted from the path cord which transmits data. 
[0016] 

Furthermore, by changing so that the frequency band of transmission may be stopped low, a cross talk, a jitter, etc. which had been 
conventionally generated on the occasion of a communication link in a high frequency band can be controlled, and a good 
communication link condition can be maintained. In addition, since all of a sampling and reconversion by other devices are made in 
agreement to the data communication period in an annular network system, even if it performs various processings, such as the above 
transmission, conversion, and a sampling, positive data transmission and reception can be performed in conversion by the device of 1 
and transmission, and a list. 
[0017] 

Since a sampling and reconversion also synchronize to said transmission with the 2nd synchronous means of other devices while 
synchronizing the processing which relates to conversion and transmission with the 1st synchronous means of the device of 1, if it is in 
the 2nd invention, nonconformities, such as duplication of data and dismutation of data spacing, prevent in each data and each data 
received to transmit, and the stable smooth communication link can secure. 
[0018] 

If it is in the 3rd invention, the 5th invention, and the 6th invention, since the subcarrier of two or more division data divided as an 
OFDM (orthogonal frequency division multiplex method) modulation from the data of the origin which transmits is modulated, based 
on the number of division data, the frequency band of transmission can be changed variously, and the data communication stabilized 
even if there was much amount of data can be secured. 
[0019] 

Furthermore, various modulation techniques are applicable to a modulation means by creating division data. For example, the PSK 
modulation which changes the phase of a subcarrier and is modulated (Phase ShiftKeying), The ASK modulation which becomes 
irregular by the existence of the amplitude of a subcarrier (Amplitude Shift Keying), The FSK modulation modulated using two or 
more amplitude which can be set to a subcarrier (Frequency Shift Keying), The PSK modulation (Phase Shift Keying) which becomes 
irregular by changing the phase of a subcarrier, the QPSK (Quadrature PSK) modulation which compounds and changes the 
modulated wave of two different phases are applicable. 
[0020] 

Moreover, by modulating the subcarrier of each division data by various methods in this way, the utilization ratio of the frequency to 
data communication can also improve, two or more bits data are given to each frequency, and a parallel communication link can be 
carried out. 
[0021] 

In addition, although a metal cable performs data communication mentioned above, it is setting the frequency band to change as the 
frequency band and EQC of a plastic optical fiber cable, and it is the system which was communicating using the plastic optical fiber 
cable, and it replaces with a plastic optical fiber cable, and the high-speed communication link using a metal cable can be realized. 
Therefore, when application of a plastic optical fiber cable is difficult, a laying part is narrow, and when the minimum flexion rate of a 
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plastic optical fiber cable cannot be secured, the stable communication link can be secured by a cable's being laid by the migration 
member, introducing the system which requires the load accompanying migration for this invention many times at a cable at this time 
etc., and communicating by the metal cable. 
[0022] 

If it is in the 4th invention, since the amplitude and phase of a subcarrier are changed and it becomes irregular, the occupancy 
frequency of two or more division data is made small, and efficient data communication can be realized. It is suitable to apply the 
QAM (Quadrature Amplitude Modulation) modulation which the amplitude value of a frequency and the value of phase contrast are 
changed, and performs multiple-value-ized conversion as a method which performs such a modulation. 

[0023] 

[Embodiment of the Invention] 

Hereafter, this invention is explained based on the drawing in which the gestalt of the operation is shown. 

PravvjnijJ. is the important section block diagram of the annular network system 10 built by the car 12 concerning the operation gestalt 
of this invention. The configuration of the whole annular network system 10 is the same as that of the conventional system shown in 
dravvingii (a), and the electrical device of mount applicable to devices for networks, such as the CD changer 13, amplifier equipment 
14, navigation equipment that is not illustrated, handsfi*ee telephone equipment, a radio tuner, and a television tuner, is annularly 
connected by the path cord 1 1 of the metal cable of a twisted pair. In the annular network system 10, data communication is 
counterclockwise performed the fixed period between the electrical device of 1, and other electrical devices. 
[0024] 

If the electrical device of the CD changer 13 concerning this invention and amplifier equipment 14 grade has formed the strange 
recovery section 20 as a part which is different from the conventional electrical device and explains it by the CD changer 1 3 of 
dra wing I , in addition to the communications department 19 which consists of CD drive 1 3a and the large-scale integrated circuits 
conceming an own function, the strange recovery section 20 connected possible [ transmission and reception of the communications 
department 19 and data ] is formed. Moreover, as for this strange recovery section 20, input terminal 13b of the CD changer 13 and 
output terminal 1 3c are connected. 
[0025] 

The strange recovery section 20 performs processing conceming the data transmitted from output terminal 13c while performing 
processing to the data which the CD changer 13 received through input terminal 13b from the exterior. In addition, the strange 
recovery section 20 prepared in the CD changer 13 is the same configuration as what is prepared in other electrical devices of 
amplifier equipment 14 grade, and is made to be the same as that of the connection configuration in the CD changer 13 which also 
mentioned above the strange recovery section 20 in other electrical devices. 
[0026] 

Prawing 2 is the block diagram showing the configuration inside the strange recovery section 20, and the strange recovery section 20 
has formed the output amplifier section 27 connected with the input amplifier section 21, the input-side low pass filter 22, the A/D 
(analog to digital) converter 23. the digital processing section 24, the D/A (digital/analog) converter 25, the output side low pass filter 
26, and output terminal 13c sequentially from the side connected with input terminal 13b. Furthermore, the strange recovery section 20 
has also formed the synchronizer 28 connected with A/D converter 23, the digital processing section 24, and D/A converter 25, 
[0027] 

The digital processing section 24 connected with the communications department 19 consists of large-scale integrated circuits, and 
makes a communication link possible to a actual bit rate in a low frequency band by carrying out OFDM conversion of the data the 
same period as the period of the data communication in the annular network system 10. 
[0028] 

The digital processing section 24 is equipped with the various processing means conceming data transmission, and the various 
processing means conceming data reception, and is receiving the digital data of the origin conceming CD (compact disc) to transmit 
from the communications department 19. Moreover, after the digital data received from the outside is processed in the digital 
processing section 24, he is trying to send it out to the communications department 19 or D/A converter 25. 

[0029] 

The digital processing section 24 is functioning to processing conceming data transmission as a means to sample the data received 
from the communications department 19, a division means, a modulation means, and a conversion means. The means which the digital 
processing section 24 samples is the inverse number time amount of the data communication period of the annular network system 10, 
and samples the number of partitions by division means to mention later twice [ more than ] the count of data. Therefore, for example, 
if a communication link period is 44.1kHz and the data number of partitions is 256, the sampling time per time will become 1/ 
(44100x256x2) second. 
[0030] 

The division means of the digital processing section 24 divides the data stream of "0" and "1" conceming the digital data of the 
sampled origin into two or more sets of two or more bit trains, and creates two or more division data. The division means enables it to 
divide the original digital data with various division gestalten, for example, the original digital data of 1280 bitwises is divided, and 1 
set can create a total of 256 sets of division data of 5 bit strings. 
[0031] 

The modulation means of the digital processing section 24 performs modulation processing for the subcarrier of two or more division 
data divided with the division means according to the content of each division data. The modulation means of this operation gestalt 
possesses a means to perform the QAM modulation to which the amplitude value of a subcarrier and the value of phase contrast are 
changed as modulation processing, and it is made to perform this QAM modulation according to the division method of said division 

means. 
[0032] 

For example, when said division means creates a total of 256 sets of division data which are 5 bits per set, a modulation means 
considers that the 5-bit contents of 256 sets of each division data are the frequencies fl , f2, 0-f255 of each subcarrier of each division 
data, and data corresponding to f256, and computes the amplitude value which is the frequency component of each frequency, and the 
value of phase contrast according to the 5-bit content of each division data. 

[0033] 

Thus, by carrying out the QAM modulation of much division data, the data of many bits (said example 5 bits) can be transmitted on 
one kind of frequency, the occupancy frequency per bit of data is stopped, and the efficient communication link is enabled. Moreover, 
although it is also possible to use all the bits conceming a communication link for an information corrununication link, as for any 1 bit, 
it is desirable to use it for a communicative object for error corrections or a communicative frequency diver city etc., and to raise 
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communicative dependability. 
[0034] 

Thus, digital data can be changed into the data concerning a frequency shaft by carrying out a QAM modulation. If 1 set carries out the 
QAM modulation of a total of 256 sets of division data which are 5 bits like an above-mentioned example, as shown in drawing 3 (a), 
each division data will become each frequencies fl, f2, f3-f255 which have the amplitude value according to each division data, and 
the value of phase contrast to the frequency shaft fic, and the graph changed into f256. 
[0035] 

Moreover, the conversion means of the digital processing section 24 changes into time series data the amplitude value which is the 
frequency component of two or more subcarriers modulated by the modulation means, and the value of phase contrast by IFFT 
conversion (fast Fourier inverse transformation). This IFFT conversion is also performed the same period as the data communication 
period of the annular network system 10, and the data communication stage and the synchronization are taken by the synchronizer 28 
at the conversion stage. 
[0036] 

Therefore, conversion of the graph of the frequency component which starts each frequencies fl, f2, f3-f255 of drawing 3 (a) and f256 
by IFFT conversion generates the time series data of the sinusoidal configuration of the time-axis which sets an axis of abscissa as 
time amount t, as shown in the graph of drawing 3 (b). 

[0037] 

Thus, by changing a frequency component into time series data, a communication link in the juxtaposition condition is attained as time 
series data in each frequency component which has data of many bits, communication link effectiveness is raised, and a necessary 
transmission speed can be secured. Moreover, said conversion is the same period as data communication, is carrying out by taking a 
synchronization, and does not produce nonconformity, like the lap and spacing of each data which communicate arise, either. 
Furthermore, the noise emitted from a path cord 1 1 is reduced by making the configuration of the subcarrier of data which transmits 
into a sinusoidal form, and the adverse effect to the device located in the perimeter of the annular network system 10 is stopped. 
[0038] 

Moreover, as shown in drawing 2 , after the time series data generated as mentioned above are sent out from the digital processing 
section 24 to D/A converter 25 and are changed into analog data, they are sent out to the output side low pass filter 26. The output side 
low pass filter 26 removes the high frequency component of the sent-out analog data, and sends it out to the output amplifier section 
27, and further, the output amplifier section 27 adjusts the electrical potential difference of the sent-out analog data on suitable level, 
and transmits it from output terminal 13c. The communications department 19 applicable to a transmitting means is a fixed period as 
usual, and this transmission is controlled to be carried out based on the processing result of the digital processing section 24. 
[0039] 

On the other hand, the data which the digital processing section 24 receives are the time series data of the analog transmitted as 
mentioned above from other electrical devices, and have received the time series data of an analog through a path cord 1 1 from input 
terminal 1 3b in the CD changer 1 3 of drawing 2 . After the CD changer 1 3 adjusts the data received by input terminal 1 3b on the 
suitable electrical potential difference for data processing in the input amplifier section 21, it removed the high frequency component 
with the input-side low pass filter 22, and has sent it out to A/D converter 23. 
[0040] 

A/D converter 23 is functioning as a sampling means to sample the data received the same period as the data communication period of 
the annular network system 10 while receiving the time series data of the sent-out analog. In addition, the conununication link stage of 
data and the synchronization are taken by the synchronizer 28, and the stage to perform this sampling also becomes the inverse 
number time amount of the value which applied the twice [ more than ] as many numeric value as the data number of partitions to the 
communication link period also for the sampling time per time. A/D converter 23 changed the sampled analog data into the digital 
data, and has sent out the changed digital time series data to the digital processing section 24. 
[0041] 

The digital processing section 24 is functioning to processing concerning data reception as the reconversion means concerning the 

digital data received from A/D converter 23, a calculation means, and a restoration means. 

[0042] 

A reconversion means uses for and reconverts FFT conversion (fast Fourier transform) to the frequency component of the subcarrier of 
the data which mentioned above the digital time series data which it was sampled by A/D converter 23 and received, and is also 
performing this reconversion to it the same period as the data communication period of the annular network system 10. Moreover, the 
stage to reconvert has taken the stage of data communication, and the synchronization by the synchronizer 28. Thus, even when the 
amplitude value which is the frequency component of the original subcarrier, and the value of phase contrast can be solved and time 
series data have the frequency component of two or more subcarriers by reconverting time series data, decision of the frequency 
component for every subcarrier is enabled. 
[0043] 

therefore, the conversion whose reconversion means returns the time series data concerning the time-axis of drawing 3 (b) to two or 
more frequencies fl , f2, f3-f255 concerning the frequency shaft of drawing 3 (a), and the frequency component of f2S6 - carrying out 
- each frequencies fl , f2, and f3 and - f255 and f — amplitude value and the value of phase contrast are solved for every 256. 
[0044] 

Moreover, the calculation means of the digital processing section 24 is restored to it and computed based on the frequency component 
conceming the frequency of two or more subcarriers which it reconverted to two or more division data generated by the division 
means mentioned above. For example, if the division means of the electrical device of a transmitting side is generating the division 
data which are 5 bits, the 5-bit content will be computed from the amplitude value which reconverted the calculation means for every 
frequency, and the value of phase contrast. 
[0045] 

Furthermore, the restoration means of the digital processing section 24 carries out sequential association of two or more computed 
division data, and restores them to the original digital data with which it continues before division. Therefore, if a division means 
divides the original digital data of 1280 bitwises and 1 set is, for example, creating a total of 256 sets of division data of 5 bit strings, a 
restoration means combines 256 sets of division data of 5 bit strings, respectively, and can restore them to the original digital data of 
1280 bitwises. 
[0046] 

Thus, the digital data of the restored origin is sent out to the part which starts the function of the electrical device concerned via the 
communications department 19 from the digital processing section 24, when used in the part conceming the function of the electrical 
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device which reverted. Moreover, when not used by the electrical device by which the restored digital data reverted, processing which 
relates to transmission again in the digital processing section 24 is performed, and it is transmitted from output terminal 13c. 
[0047] 

In addition, the synchronizer 28 has the radiator inside and the period of the data inputted by connecting with the circuit which 
connects the input-side low pass filter 22 and A/D converter 23 is detected. Therefore, the synchronizer 28 is functioning as a 1 st 
synchronous means to make this detected period agree and to synchronize each means of the communications department 19, A/D 
converter 23, the digital processing section 24, and D/A converter 25, and the 2nd synchronous means. 
[0048] 

it is related with the data communication of each electrical devices equipped with the strange recovery section 20 mentioned above. If 
it explains using a concrete numeric value, the period of the data communication in the annular network system 10, for example It sets 
up identically to 44. 1 kHz of CD reading period of CD drive 1 3a of the CD changer 1 3 of drawing I . When a total of 256 sets of 
division data are created by 6 bits per set, the data which can be transmitted in 1 second on the theory are set to 44100x256x6=about 
64 Mbit from the following count. 
[0049] 

Furthermore, the frequency band conceming the communication link in this transmission speed, 
44. 1 kHzx256 = about 1 1 .2MHz 

Data communication became possible in the next door and about 1 1.2MHz frequency band from which it separated more greatly than 
the frequency band of FM radio, while preventing that the communication link wave of FM radio is influenced of a radiated noise, the 
frequency band which a communication link requires was low set up compared with the former, and generating of a cross talk, a jitter, 
etc. is prevented. 

[0050] 

In addition, when communicating data actually, it is desirable to use either of the frequencies of two or more subcarriers of division 
data for an error correction etc., and to raise communicative dependability. Therefore, even when the data of a maximum of 64 Mbit 
can be communicated in I second on the communication link conditions mentioned above, it is suitable for the data which 
communicate actually to set it as 50Mbps extent. 
[0051] 

Next, the case where the voice data read in the CD changer 1 3 which is equivalent to the electrical device of 1 as a situation of the 
concrete data communication of the annular network system 10 based on the timing diagram of drawing 4 by the CD changer 13 to the 
amplifier equipment 14 equivalent to other electrical devices is communicated is explained. 
[0052] 

In addition, by this example, the data conununication period is set up identically to 44. IkHz of CD reading period of CD drive 13a of 
the CD changer 1 3 of drawing I , and each time amount Tl -T6 in a timing diagram means the time amount of the inverse number of 
the data communication period in the annular network system 10. Therefore, each time amount T1-T6 becomes 1/44100 seconds 
from a data communication period being 44.1kHz. 
[0053] 

In the time amount Tl of the beginning of the timing diagram of drawing 4 , the data dl whose communications department 19 of the 
CD changer 1 3 is the 1st data read by CD drive 1 3a are outputted, and the strange recovery section 20 of the CD changer 1 3 samples 
this 1 St outputted data d 1 . Moreover, the strange recovery section 20 of the CD changer 1 3 performs a QAM modulation, after creating 
division data based on this sampled data dl . By the following time amount T2, the strange recovery section 20 of the CD changer 13 
samples the 2nd data d2 outputted from the communications department 19 of the CD changer 13, and performs division and a QAM 
modulation at the same time it performs IFFT conversion of data dl which carried out the QAM modulation. In addition, the strange 
recovery section 20 is changing a part for the division mark of data by the operation conceming one IFFT conversion. 
[0054] 

In time amount T3, the strange recovery section 20 of the CD changer 13 outputs the translation data dl by which IFFT conversion 
was cartied out in the state of an analog, the strange recovery section 20 of amplifier equipment 14 samples this outputted translation 
data d 1 , and it is changed into digital one. Moreover, the strange recovery section 20 of the CD changer 13 samples the 3rd data d3 
outputted from the communications department 19 while carrying out IFFT conversion of the data d2 like the above by this time 
amount T3, and division and the QAM modulation of data d3 are performed. 
[0055] 

In the following time amount T four, the strange recovery section 20 of amplifier equipment 14 carries out FFT conversion of the 
translation data dl , computes this conversion result, and restores the original data dl. In addition, the strange recovery section 20 of 
amplifier equipment 14 is changing the division mark of data by the operation conceming one FFT conversion. Moreover, the strange 
recovery section 20 of amplifier equipment 14 samples the translation data d2 outputted from the CD changer 13 to restoration and 
coincidence of this data dl , and changes it into them digital one. On the other hand, in the CD changer 13, while carrying out IFFT 
conversion of the data d3 in the strange recovery section 20, the 4th data d4 outputted from the communications department 19 are 
sampled, and division and the QAM modulation of data d4 are performed. 
[0056] 

Moreover, in the following time amount T5, the strange recovery section 20 of amplifier equipment 14 outputs the restored data dl, 
and data d I are inputted into the communications department 19 of amplifier equipment 14. Furthermore, in the strange recovery 
section 20 of amplifier equipment 14, sampling of the translation data d3 outputted from the CD changer 13 and FFT conversion of 
translation data d2 were performed, and the original data d2 are restored. On the other hand, the CD changer 13 is carrying out IFFT 
conversion of the data d4 while it samples the 5th data d5 outputted from the communications department 19 in the strange recovery 
section 20 and performs division and a QAM modulation. 
[0057] 

Furthermore, in the following time amount T6, the communications department 19 of amplifier equipment 14 outputs data dl, and the 
outputted data dl are outputted to the exterior as voice from loudspeaker 14d through amplifier 14a shown in drawing 1 . Thus, it is 
afrer the sum total passage of time of time amount Tl -T6 that the voice to the 1st data dl is outputted from loudspeaker 14d, after the 
communications department 19 of the CD changer 13 outputs data dl . 

[0058] 

Moreover, a sequential output is carried out [ voice / to data d2 and d3 and d4 grade ] from loudspeaker 14d by the same time period 
after time amount T6, and since processing of each phase conceming data communication is performed in the condition of having 
synchronized the same period, the output of these data d2 and d3 and d4 grade is outputted in the condition of having continued 
smoothly, from loudspeaker 14d, without voice lapping or breaking off. 
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[0059] 

In addition, in the actual annular network system 10, since data are simultaneously outputted from two or more electrical devices of a 
system, processing concerning the data with which each electrical device was outputted from the upstream of the direction of data 
communication in addition to the processing mentioned above will also be performed simultaneously. Based on the timing diagram 
shown in drawing 5 , it explains by the case where both data with the data received from the television tuner by which an example of 
such a processing situation of data communication is connected to own data and the upstream of the CD changer 13 in the CD changer 
1 3 are transmitted. 
[0060] 

In the first time amount TIO, while the communications department of a television tuner outputs data dlO analogically, the 
communications department 19 of the CD changer 13 outputs the digital data d20 read by CD drive 13a. Moreover, the strange 
recovery section 20 of the CD changer 1 3 is divided after it samples data d20, and performs a QAM modulation while it samples the 
outputted data dIO and makes them digital. 

[0061] 

By the following time amount Tl 1, the strange recovery section 20 of the CD changer 13 is carrying out IFFT conversion of the data 
d20 by which the QAM modulation was carried out while it carries out FFT conversion of the digitized data dlO and restores data d 10. 
in addition, the strange recovery section 20 of the CD changer 13 samples the data d21 outputted from the data dl 1 outputted from the 
television tuner, and the communications department 19 to these transform processing and coincidence, and performs division and the 
QAM modulation of data d21 to them. 
[0062] 

Furthermore, by the following time amount T12, the strange recovery section 20 of the CD changer 13 outputs the translation data d20 
by which IFFT conversion was carried out in the state of an analog, and the strange recovery section 20 of amplifier equipment 14 
samples this outputted translation data d20, and it changes it into digital one. Moreover, the strange recovery section 20 of the CD 
changer 13 is carrying out IFFT conversion combining the restored data d 10 and the data d21 by which the QAM modulation was 
carried out while it carries out FFT conversion of the data dl 1 and restores data dl 1 . 
[0063] 

In addition, in this time amount Tl 2, the strange recovery section 20 of the CD changer 1 3 samples the data d22 outputted from the 
data dl2 outputted from the television tuner, and the communications department 19, and performs division and the QAM modulation 
of data d22. 
[0064] 

By the following time amount Tl 3, the strange recovery section 20 of the CD changer 13 is stored in two or more slots which one 
frame has combining the translation data dlO and d21 by which IFFT conversion was carried out, respectively, and is outputted to 
them in the state of an analog. Thus, it communicates with outputting, without the data of the CD changer 13 and the data of a 
television tuner colliding. Moreover, the outputted translation data dlO and d21 is sampled in the strange recovery section 20 of 

amplifier equipment 14, and is changed into digital one. 
[0065] 

Furthermore, in this time amount T13, this conversion result was computed by FFT conversion of the translation data d20 having been 
carried out in the strange recovery section 20 of amplifier equipment 14, and the original data d20 are restored. Moreover, although 
processing of the amplifier equipment 14 after time amount T13 is the same as the processing after the time amount T5 of the timing 
diagram of drawing 4 fundamentally, he is trying to output only the data applicable to the data source to which the output is set with 
amplifier equipment 14 from loudspeaker 14d after time amount T13, since both the data of the CD changer 13 and the data of a 
television tuner are sampled. 
[0066] 

In addition, while the strange recovery section 20 of the CD changer 13 carries out FFT conversion of the data dl2 and restores the 
original data d 1 2 in this time amount Tl 3 While carrying out IFFT conversion combining the data dl 1 restored by time amount Tl 2, 
and the data d22 by which the QAM modulation was carried out The data d23 outputted from the data dl 3 outputted from the 
television tuner and the communications department 19 are sampled, and division and the QAM modulation of data d23 are 
performed. Moreover, the strange recovery section 20 of the CD changer 13 is processing like the above each data with which the 
sequential output etc. was carried out after time amount T13. 
[0067] 

Thus, with the annular network system 10, even when two or more electrical devices output the upper part simultaneously, the 
communication link is smoothly made possible in the condition of having arranged without each data causing a collision etc. 
[0068] 

In addition, data communication is similarly performed among other electrical devices except television tuner [ which was mentioned 
above ], CD changer 1 3, and amplifier equipment 14. Moreover, building in other parts, such as a building, is also possible, and the 
digital processing section 24 and A/D converter 23 grade may one-chip-be made toize the strange recovery section 20 shown in 
druwing 2 rather than to make it become independent separately, although the system built on the vehicle 12 explained the annular 
network system 1 0 collectively. 
[0069] 

[Effect of the Invention] 

While being able to control the frequency band of transmission low and being able to prevent [ as explained in full detail above ] 
radiation of a noise even if it can change the frequency band used for transmission and performs high-speed data transmission since it 
changes into time series data by the device of 1 of a transmitting side if it is in the 1st invention, generating of a cross talk, a jitter, etc. 
which bar a good communication link can be prevented. Furthermore, the effect of the perimeter device on others by the noise emitted 
at the time of transmission can be reduced because the configuration of the subcarrier of time series data changes into a sinusoidal 
form. 
[0070] 

If it is in the 2nd invention, since each means concerning conversion concerning data communication, transmission, a sampling, and 
reconversion is synchronized, the smooth cotnmunication link to which continuous data do not break off is realizable. 

[0071] 

Since each processing concerning transmission etc. is performed after modulating the subcarrier of two or more division data divided 
by the OFDM modulation if it is in the 3rd invention, the 5th invention, and the 6th invention, while being able to change the 
frequency band of transmission variously based on the number of division data, data can be communicated efficiently. 
If it is in the 4th invention, since the amplitude and phase of a subcarrier are changed and it becomes irregular, the occupancy 
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frequency of two or more division data is stopped, and efficient data communication can be realized. 
[Brief Description of the Drawings] 

[Drawing 1] It is the important section block diagram of the annular network system concerning the operation gestalt of this invention. 
[Dra win g 2] It is the block diagram of the strange recovery section. 

[Drawing 3] (a) is the graph of the frequency shaft by which the QAM modulation was carried out, and (b) is the graph of the time- 
axis by which IFFT conversion was carried out. 

[Drawing 4] It is a timing diagram concerning the data communication from CD changer to amplifier equipment. 

[ Drawing 5] It is a timing diagram in the case of communicating each data of a television tuner and CD changer to amplifier 

equipment. 

[Drawing 6] It is the conventional annular network system, and (a) is a whole block diagram and (b) is an important section block 

diagram. 

[ DrawingJT] It is the schematic diagram showing the configuration of the subcarrier of the data in the conventional annular network 

system. 

[Description of Notations] 

10 Annular Network System 

1 1 Path Cord 

13 CD Changer 

14 Amplifier Equipment 

1 9 Communications Department 

20 Strange Recovery Section 

23 A/D Converter 

24 Digital Processing Section 

25 D/A Converter 
28 Synchronizer 



[Translation done.] 
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* NOTICES ♦ 

JPO and NCZPX are not responsible for any 
damages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

I DrawingJJ It is the important section block diagram of the annular network system concerning the operation gestalt of this invention. 
[Drawing .2] It is the block diagram of the strange recovery section. 

|Drawing.3] (a) is the graph of the frequency shaft by which the QAM modulation was carried out, and (b) is the graph of the time- 
axis by which IFFT conversion was carried out. 

|Dravying_4] It is a timing diagram concerning the data communication from CD changer to amplifier equipment. 

| Dravvjng_5] It is a timing diagram in the case of communicating each data of a television tuner and CD changer to amplifier 

equipment. 

[Drawing 6] It is the conventional annular network system, and (a) is a whole block diagram and (b) is an important section block 
diagram. 

[Drawin g 7] It is the schematic diagram showing the configuration of the subcarrier of the data in the conventional annular network 
system. 

[Description of Notations] 
10 Annular Network System 

I I Path Cord 

13 CD Changer 

14 Amplifier Equipment 

1 9 Communications Department 

20 Strange Recovery Section 

23 A/D Converter 

24 Digital Processing Section 

25 D/A Converter 
28 Synchronizer 

[Translation done.] 
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[Drawing 7] 
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^■rSQPSK (Quadrature P S K ) % 'M m X t ^ o 

[ 0 0 2 0 ] 

icij-t ^mr&^(o^m^mi,f^±x t . ^mmm.icmm\^ ^ v<D'f--$'^nrc%xf^^\y 

a ffi T' # 5 o 
[ 0 0 2 1 ] 
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- -'l/ * ffl 1/^ T Iffi ft ^ R o T t/^ fc X A T' . y ^ X ^ y ^ yty T ^ — f f]y IC Vi. ^ X 

^ ji'r — y ji^^m^^rcm'Mmm^-Mmr' ^ ^-^r. f ^ 7. ^f- ^ity r ^ - f 
/Ko ji ffl a ii * ^ , X. {f . ^ ^ Si m K /J^ T' 0 y -7 X ^ -y ^ )t 7 r ^ - 

[0 0 2 2 ] 

adrature Amplitude Modulation)^p^jlfflt"5«0ft^W 

j@ T" $> ^ o 
[ 0 0 2 3 ] 

[igB^to^sdcomffi] 

laiti. *%B^cOSISgJgS{c<15^Ml 2tc^||?n/c:«4^^-yhy-<>->X7"Al OcO 
Sai5^fiKia-Z?feSo «t«C^-yh7 — ^'>'XxA10tO±i!|i:(D«fi5t{i, 06 (a) {C^-Tii! 
jKtOS/X-rAfclBUtt?^^?). CD^x>i?^13. T •> -f m.^. 1 4. 0^LTV>^O>-^lf 

v-^ffl^g§(clSa-r^*«o«S«if§^>>^'xh-<TO^^;i/y--/;i/OS*S^i i t- 
[ 0 0 2 4 ] 

*%B«{Cfl5CD5^x>>>'^l 3Rt>'Z>y^§l 4l|(7)tt^^t§{i. ^^5l5<0«S^t§i: 
tBa-r-5gl55i'i:LT^^Pg|52O^^ttT*3 0s ^lOCD^ii'S/'-Vl 3T'giB^-r-5t 
^ i#0«ftg{c^5CDK^-r:ri 3aRtf:*cJg1i««|5|KT'«fig^nTl,>sa®a5l 9 
{CiPxT. afigi5l9i:7"-^£D3M§^ftg{CgE;gg;JtXfcSaiagI52 0^^ltTV^So 
s il(D^«pgP2 OCiCD^x^'v'^r 1 Z (DXti^^ \ 3 b&l>'ai:'3i^^l 3 ct€>lSigE 
^ tl T V-* S o 30 
[ 0 0 2 5 ] 

^«Pgl52 0 {i, ^Uti'^X.-h^^ \ Sb^/TLTCD^iVv^-vl 3A^§ffiLfc-r-^' 
{c3^-r5MS^t?^i:^t{c. m:'3i^^i 3c*>?>j3Hl-r^T'-^(cll5SaS;g:f7 3t©-e 
CD^ii'S^'-V'l 3lC^tte.nTI/''S^fflOTg|52 0 «, TVT'SBl 4l?0 

Ofe±aiLfcCD^x>'>'*^ 1 3{Ci3ttSSEM1tfigi:Pl:g|{CLT»/>So 
[ 0 0 2 6 ] 

02 {±. ^ailSa52 0<OF*ig|5<Dlgfig;gr^f:^n<y^ET'fet), ^«sSgR2 0{iA:'aiS^l 
3b^g^iK^tiS{|iJA^?>)ii{c. X:'3T>-:/a32i, A;'3lK'Jn->'^X7-f;l/^2 2. A/D 
(7:^a^*/'•fi^^^;^) ^2 3^ •rv'rS';!/ 50,^952 4. D/A (7='S^:J';l//7'-^- 40 

oy) =i>/<-^2 5. tb;»al»Jn-/^X7'r;l/^2 6St/lli;'34S^l 3ci:S^«n5ttS 
;'3y>:/g|52 7^^ttTt>5o ^?){C. ^«pgP2 0(±. A/Dn>/';-^f2 3. t'S?^ 

;i'5aaa52 4&a*D/A3>'M— ^^2 5i:s«t^n5(BiwgP2 ststtTv^So 

[ 0 0 2 7 ] 

ii<lg|5l 9i:g«S$n5x'>*^»;b«lSa52 4 {i;*:3Hi«3®|5IiiST'<llfig^nTfcD. 

■y h'7-^i>Xf-A 1 0{c*3tti)X — :?3lflcOjlS^i:|pI — OiilM^T-r'— ^^OF DMS^S 

So 

[ 0 0 2 8 ] 

f'v/'^';ujaagi52 4 (iv'-if2Hi{c0^5^«i!ia#s. at/, T^-^rsmtco^s&fflffls so 



(7) 



JP 2004-4021 1 A 2004. 2. 5 



ii fi gP 1 9 A> ?> S It It T 1/^ 5 o * /c . gf5 Tb^ S fl L v-' ^ ;!/ 7^ - ^ {± . 7=" i^" ^ ;U SU 
ag|52 4T'tea?nfcfg. JifSSPl 9X{iD/An>/<-^f2 5'NiMtb-r5<fc'5fcLTI/> 
5„ 

[ 0 0 2 9 ] 

•X i'' ;l/ m fl g|5 2 4 {i . - fl fc « S fi {c 3^ L . ii fl l 9 5) S it <^ it ft -r - 

^'il r> o J;oT> iimjaK^AM4. l kHz. t^— ^^9J^A^ 256 T'fetl{f, 10 

l[H]^ft>3<D1t>::^U>i^B$ra{±l / (44 1 00X256X2) #{C3S:-i.o 
[ 0 0 3 0 ] 

T'->'^;l/5aiIgi32 40^1iJ^g{i:. ■9->>^Uyi^L/-c7c©T=">'^;b-r-i>fcl5^;S roj 

. m^\,i. 1 2 8 0 If -y h*fii©7C©xi^^'yI/x-^»*^)'SlJUT 1 ffl*^5 tf-y Vn<0^t^\ 
t"- ^ 2 5 6ffif^fiK-pf?5o 
[ 0 0 3 1 ] 

f i^^f ;I/fiiag|5 2 4 <D^|1I¥S{±. i)-fiJ¥@T'^tiJ^ nfclSSfO^fiJ V*- ^ ©JfijMlS^^Sr, 
[ 0 0 3 2 ] 

^ (f . m 12 » «i| ^ IS AM ffi a ft 0 5 e <y h O » fij X - ^ ff 2 5 6 ffl ft fig L ft ^ ^ . ^ 
ii¥IS{i 2 5 6ffi<D^5i-S>jT^-^t0 5 \£ -y h <Df*i^^^ ^ P\ f ~ i}' (D ^ '(^ (D mmt& (O m 

isaf,. fz. f3^~fz5 5^ { 2 5 6 i'^Mi&-r?>'r--$' t^ikL. ^^mv'-ii 

o 

[ 0 0 3 3 ] 

C 0<fc {c ^SccD^SiJ'x- ^ «r Q A M^ia-r 5 C i: fc J: , l M^S© JlJSStT^ e -y h ( 30 
HuE0lJt?{i5lf-yh) Or'-^^jllfiT'^. ■r-^cDlf-yhaft»?©c&W/l?SIS^fflJ;^T 

^^M^afi^oi^eicLTt.^:^,. ^ft. mmicm^'^\£ V- ^mmmmicm^^ c t 

[ 0 0 3 4 ] 

^So ±5EOPi:|5|1t{c 1 fflA^S l£-y hT'fe5tf2 5 6ffl©5^-fiJ-r-^f«:QAM^ia-rS 

i^rcmmmRrJULmmiom^m-r^^mmiSLfi. r z . f3^~f2 5s. f 2 s 6 

^j^$nft^^7{C:&i)o 40 
[ 0 0 3 5 ] 

sft, ft /vmm^ 2 4 (D^m^fSiii . ^m^mic .i: K) mm-^ tircmm.(Dm'Mr&(omr& 

) iCfcD^^fSfeWT^So COI FFTSill<£>««^--yh'7-^'>'X7^Al OOt"- 
[ 0 0 3 6 ] 

5 6t-^^MItStStfi)c^<D^*v7*^j^^§i:. 113 (b) O^^^fC^-Tcfe-pfCs ^P^t 
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[ 0 0 3 7 ] 

iijK^fit«T*#5o src. nn^^t^ity'- mm tm-mmr-mm^m-o X n o c tr- . 
^tt^-yh'7-<5'->x-rAi 0 <o m B ic i^mt ^ ^(ommm ^ m ^ X ^ o 

[ 0 0 3 8 ] 

A D / k u y — ■it 2 ^ nx T -r a ^ t'— nrc'ik. ^fimt^ — ^^ lo 

:S»©?KjSjififi)c5}-?:Kt^bffi;'37'v:fg|52 7'\i^mt, ??)fc, Hi:»37>':/gB2 7{i. aim 

A <o ^mmWi\c m-:} ^ Vx t> n ^ o Kum nx ^ o 

[ 0 0 3 9 ] 

l 3 h X 9:^ \^ Tcy" - -^t ^ XtiT y f m 2 1 •Z?x-3'Mil{Cjg^)5:«S»c9jgiiLT 20 
A:;^){RiJa-/^X7'f;l/^f2 2T'iiS^&fig5j-*^*L. A/D=ii/>";-^r2 3'v3||tiS 
L T 1/^ § o 
[ 0 0 4 0 ] 

A/Dn>/^-^2 3«iiMai^n/cT:^nif(OB$2^^J-r"-^^§tt{tl5-^i:tttc, JW*ic^. 
•y hy-^'v'XxAl 0£07'-^5Ja{l^««i:|BI-co;i«^-eStt#itfcf=^-^^tJ->7'U> 

8152 stcci; K> 7"- aymm^miimmt)^m.ihnxisK> . i iaafc?)o-9->:/y vya^Kt 

a{iJffl«g{Cx-^5i-iiJIS£02^gt^±(Di^ffl^*Ut/'c<lcDjJS|aB#P^{C:6:;i,<, A/D3V/^- 
2 3{i-it>yu >yL/cT-fa ^7=— ^ ;l/ f^— ^'s^^L. ^^Lfc-rv^^f;!/ 

<O^I^?"J-r — ^%-r2^:S';l/lJ!lllgP24^j3iaiLTi/>So 30 
[ 0 0 4 1 ] 

v'>?^'yi/«!iaa52 4 c±. f — ^ ^mic m ^ ^m\cn\. . A/Dn>/^-;5f2 3*^5.sitM 

[ 0 0 4 2 ] 

B S ^ ^ © fi . A / D n > — ^ 2 3 T' -y- > ^ U > ^ ^ tl T S t^" # It 7=^ i^' 71- Bf 1^ JIJ 
■r-^^, ±^ b fcx- ^ cDS8j3llSO^iS[^fi!c^{C F F T (]«a7-Ui^g|) ^ffl 

m tnm^m.^ X ^ . coy o icm^m^- ^ ^^^^^t ^ c hx . Tto^mm'i&oymm. 
m&^x^^mmm'&.xs{iLmm(Dm^mmx ^ . ti^mi&(Dmmi&(D^m.^^ 40 

[ 0 0 4 3 ] 

J;oT. PP^^^Sfi. 03 (b) <OB#PBlW{C{l^:5B#3^9lJf='— ^^03 (a) 

-r^^^fTl^. #«iS^S( f , , fz, f3^~f 2 5 5 ^ f 2 5 6 «tJ:^i*ifii&t/&ffiS 

[ 0 0 4 4 ] 
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[ 0 0 4 5 ] 

. '^mm<Dmmr ^Tccoy" ly jit"- ■sucmft-r ^ iy<DT&^o j:ot, m?n£. ^Pi^ 

IS 1 2 8 0 e >y h * ffi O Tt: to ^ 71/ -r - ^5? ^ ^ fij L T 1 ffi 3b^ 5 If -y h ^| <D ^ fi| - iSf 

^tf2 5 6ffl{i^fiKbT(/^titf. mft^mit. 5 tr-y h3^i|£02 5 6 m <o - -$1 ^ m 

^LT 1 2 8 0 e>v hmffi<07E<0-r->'^;I/x-^(C«7cT-#5o 
[ 0 0 4 6 ] 

$n*v^Jt^(i> x>^;J';bMaa5 2 4 -essiMmfc^si!ia*^fTt>ti, m:^>4S^i3c*^ 

5) jM fl 5 tl S o 

[ 0 0 4 7 ] 

^43. ra«BSP2 8{irtgi5{C%ti^*WLTtetl, A:^ll!ln — /lX7-<'-'l/^2 2Sit;A/D 

<fc^T, |BlflBgi52 8(i, il<7)^$tBLfcil^{C^g^^-^^:Ta^lg|5l9. A/Dr3>/^-^f2 

O*m20]«B^iSfcLT«ft6LT^^So 
[ 0 0 4 8 ] 

mm-r t . m^i£. ^ -y y- u — ^ x y- i o ic :is if ^ — ■$> mm (o m m ^ . 

0l£OCD5^i>v^-Vl 3 (D C D y ^ -f I 3 a <D C D m9imM<^ 4 4 . 1 k H z tm — 

icm^L. 1 0 6 tr >y h T'lt 2 5 6 fflo^tijT'- ^f^fig L rc^^, iiia±. 1# 

miC'Mm-e t ?> t'- 'S' limy <Dt^m ^ ^ . 441 00x2 56x6=*tl64Mbi t tas: 
[ 0 0 4 9 ] 

44. lkHzX256=*^ll. 2MHz 

[ 0 0 5 0 ] 

Mb p sSjg(ca^-r§<D*^»igT'^§o 
[ 0 0 5 1 ] 

^^-h(ca-:3t. -(ommm^ic^mT ^ c D 9- X. > ^ i 3A^?>te(7)tts^t§{iH§s 

[ 0 0 5 2 ] 

>5:i3, c(Dmi^mx'i,i.'r--$'mmmm^mi(DCD^jLyi^^' i scocoKv-ryi 3 a 
(D c Dm^mm^o 4 4 . ikHztm — tcm^vxiso. ^tz. ^-rA^-v-^{ct3tt§ 
#^HT i~T6{i. mvi ^ y h u - iy X 7" 2^ 1 0 ^ci3^f t'— -Si mmmm<Dmi&<Dm 

l~T6(il/4 4 1 00l!!>{C^§o 
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[ 0 0 5 3 ] 

m 4 (D ^ L. ^ ^ — h (D m w <D m ri\ T i-et±. cDf-x>'->'-\'i 3 com in i q^'^cdk 
"7-^ r \ 3 a V m ^ ntz 1 m s (D 7" — T' ^ f - -$1 d \ ^mti l. caymti^nrz 

iSgOT^-^Jdl^CD^x^S/'^lSeO^miHgRZOjb^-y-yyU^^-rSo c 
D^x>->*^1 3 (D^mm^ 2 0 it . C <D^ V y '!f Lfc'f- ■$> d 1 ^JziC^m - ^ 
^ftfi)tLTA^e.QAMgi^^?T-9o i^iJ€»BfrBlT2T'CD^x>->'A'l 3cD^mPgI52 0 li 
. QAM^D3L/c7^-:$fdl<DIFFT^^i&fT^i:[B|B#{C. CD^x>'->*-\'13cDiifi 
gpi 9*^e>tH;/35nrc2SS«:07^-^d2*-9->:^UvyL, '?^mRXf Q MAUm^ o 

o T t/'' ^ o 10 
[ 0 0 5 4 ] 

B#raT3T'{±, CD^x>S?^l 3O^'^ligl52 0 *M FFTME^^nfc^^f-tS^d 1 

0A^-9->y>;y^^LT-r'>*:$f;I/{C^^-rSo ^fc, C(DKFraT3T'CD^x>i/*-\'13(D 
Sa^gP20{±, MIBi:|H|«{c-r— ifd2^l FFT^j||-rsi:ttfciimgpi 9*>6.m:'3 
^ tlfc 3 S a cD-r- ^d3*1*->:/U>^'"L. -r- if d 3 O^^-fJRt; Q A M^IS^fT "5 » 
[ 0 0 5 5 ] 

'>:©BtKT4T'{±. Z>7'SBl4©^Miaai52 0 *^^^-r-;S'dl%FFT^g|U> C 

{±. 10C>FFT^g|{C^;|,?^i[T-r-^cD57^IiJiSmo^j^^?ToTt,>5oSrc. CcOf' 20 
-^^d l««K:i:|HIB#fi:z>:/SBl 4O^^pg(52 0 {iCD^x>>'*^ 1 3A^^tb:'7? 

n/'csm-r-^?d2%+^-y:/';>'^^LT'i^'iSf;i/{c^i$-r^o — tj. c x.yj ^ i 3T' 

{±, ^atagR2 0T'7'-iJfd3*I FFT^SSfSfc^^fCiiMgPl 9 tl^ e>^ti Z nfc A ^ 

S(Dr'-^ d 4^-9->:/U>yL, T^-tfd 40^fiJSt5QAMS^il^tToTt/>5o 
[ 0 0 5 6 ] 

*fc. i^cD^FflTST'ti. 4<D^«iagl52 0 A^, fflTcLfcx-^fd l^ttS;'^. 

4cDg«IigP2 0T'«CD^xy>7-\' 1 3 t)-^ ^ Hi f} tl fc — -$1 d 3<D-^>ZfV>'^ 

St>*^^7"-i5»d2<DFFT^«|;&fTV>. 7t:©x— i5^d2:&^7^LT^/^5o —73, CD^ 

xvs'-v 1 3{±, ^mm^2 or^mmm I 9*^e>w:^^nfc5Si®x-^'d s^-y-v:/ so 

U></LT5i-SiJRt;QAM^^*fT3t:*{C. f'-^id4*I FFT^«SLTl^5o 
[ 0 0 5 7 ] 

?^{C, i>JOB#WT6T{i. T>':/^fil 40ii{igi5l 9A^7='-^'d l^bB:'3L, Hit) IE 
tlfc'r — ^ d 1 tiiaitC^-rifiligPl 4 a^iiUTXtf — * 1 4 dsb^S^rl^gP'N^F^tLT 
tbti^tiSo c:<DJ;5{cxtr — 4d*^p)iSgOT'— ^?d i(c^t-r5#l^A^t±5:':?ti 
5<?5«. CD^xi^S^-lr 1 3£Oii{lg|5l 9*^7=^— :Jfd 1 ^ tii t) L X t)^ m m T 1 ~ T 6 <0 

[ 0 0 5 8 ] 

Sfc, BtSTSJ-Xl^fi. |5l-(DB#FBTMIKgT7="-:?d2. d3. dAmidciT^m^t'^Xi^ 
-A14d*^P.)Ii^ai:^^n. cnP>-r'— ^fd2. d3. d 4 m (O & tl li ^ t"- -iimiEiC 40 

[ 0 0 5 9 ] 

(Omm ^ h — iy X L. \ 0 T li . >'X-rAcoSiaco«S'^tgA^e(B]Bt(C 
7'-i?*^m:'3^nsrc46, ±xEL/c:Ma{Ci!rax.T^«^«li§A^7'-;Sfa{i7Sl6jtO±iSt1B!j*^ 

'TSi<o — m^. c^^ x.z/i/ ^: 1 3i!)^e#<Dx-:S'i:. cD5^x>i/*-v 1 3 <o ±.m.micmm. 

[ 0 0 6 0 ] 50 
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mm (Dm mi i o r-n. •rue^i--^<oii{igi5A^v'-;jrd i o^y-^pyr-tb/j-rsi: 

« fC . C D ^ X y + 1 3 (DMiS^ I 9 A< C D K ^ -< y 1 3 a T- a>t IS 6 n ->' ^5? ;U CO 

•r-^'d2o^ai:^-r§o $/c, c D ^ X. y zy ^ I 3 (o mmm Sli 2 0 . mir^Enrcy^- 

[ 0 0 6 1 ] 

'A: £0 Bt T 1 1 C D X V 1 3 to ^ m la 2 0 (± . ^ ;l/ ft J tl fc 7=^ - ^» d 1 0 

*F FT^«ILT-r-^d 1 0 ^ mffr % t it^c. Q A MMm ^ tl fc - 'S' d 2 0^1 F 

FTSSILTI/^So ^fc. c:nP>"^^S!iIii:|e]B#{i:CDf^x>>'^13CD^fflpa52 0 fi 

. •rl'lf^a-:^7b^e,m:'j^n/c-f'-^fd l l&aFiifigPl 9A^e.m:^5n/'C7"-^'d 2 10 

I ^-^ u y L . 9- d z ito^fii&a'QAM^li^fTd.o 

[ 0 0 6 2 ] 

:^(DB#P^T 1 2T-, CD^x>i/-\' 1 3 (D^mm^ 2 0{±I F FTS^^nfc^ 

^f^-^fd 2 0^r7^ny«ffiT'tb:^L. c:<Dtti:t)^tTfc^^x-i5fd 2 o^Tvt'SB 
14C0^«pgP2 0*^-9-i':^'JvyLT7*S?^;l/{C^^-r5o CD^xVv'^lS 
cO^aiSgPZOti. T^-^fd 1 l^FFT^«ILT7='-^d 1 \ ^ ^.TZ-t ^ t. PkK . Uit 
ntc'f— ^ d 1 0&r>'QAM^ia^tlfc-r-:5'd 2 l%lia;?f^fc-&T I F FT^glLT. 

[ 0 0 6 3 ] 

rjits^ CayV^f^l l 2T{±. CD^^xVv'-^ l 3cO^^ISg|52 OJi. T-l^^^n.-'TtS^^ 20 

tb;b^nfc-r-^d 1 2S:t>'aM0Pl 9 ^iz ntzT" — ^ d 2 2 ^ ^ y zf y ^ . 
•r-^d 2 20^iiJ&aFQAMai^^fT^o 
[ 0 0 6 4 ] 

'^©BfP^T 1 3T'. CD^x^i^'rl 3(D^«Iiai?20{iI FFT^^^nfc^^T^'— ^ 
d 1 0> d 2 1 ^ffi^^t)-B:T 1 — A*^W-r^}iS!c<D;^a'y Y\,c^iim.ibXT-)-X2^. 
i^*^X'\}Ati-t ^ . c©J:-5{i:tB:^-r5ci:-e. C D ^ x ;y i;* ■\' i 3 <D f'— -r U if ^ a. 

T yf^m \ A <o^m.mU2 ox^yzfvyyiEti7'>^^/\^tcmm^ti?>o 

[ 0 0 6 5 ] 

^^{c, c(ommT 1 3TMi. ry^^m I 4 <D^mm^2 or-^^v^-^fd 2 o*^f f 30 
T^mfEtix. c cD^^f^m^mm Lx tzcot"- d 2 0 ^mfvLr ^ o f^mr 

1 3 iiJi.f^<DT y ymm I 4 <Dmmi,t. m^ffjicm 4 (d -si l.^ — h o^tst 5 LyL^<Dm 
mtmmx^}^*!^. b#p^ti 3J.;^i^{i. cd^x>'s^'-vi 3£0x-^&^>'7^^'^f^3.-•:^ 
<o'f—'S'o:>my}i}'^^y:fvyir<Etix\^^^<ox. Ty:f^mi 4 t tb ^ nr v-> § 
T^-^y — x{cKS-r5x-3'©*i;g:Xif-* 1 4 dA^e>m:^-r5J:5{cLTV^So 

[ 0 0 6 6 ] 

C<ommTl3Xlt. CD^x>S^-Vl3<D^«^a520 *^-r— ^fdl2^FFT 
^illLT7t£Of=^-^d 1 2^«7t;-r§ — 73. B#HTI 2 X mit ^ tx fc f - ^ d 1 lRt>*Q 
AM^ii^nfc-r — ^d2 2^ffiif^-a-t3-t±TI FFTSj^f-S— 7j. -rblf^n.— ^A^?) 
tB;^l?n/c:7'-^d 1 3S:t>*ii{ig|5l 9*^P>m;b^ti/c-r— ^fd 2 3Jgr-9->'yU>i7*L., 40 
t'— ^fd2 3<D5J't"JRC/QAM^Ii^fToTl/->5o ^ fc . CD^x>i/-\'13©^aiBffl5 

2 0{i. b#Pb1t 1 31^1^. m'ktiit}mfEtirc^7'-'$'^±iEtmmicmmLxi^^o 

[ 0 0 6 7 ] 

CWJCofC. Ji«:|^-yh'7-i'>'X7^Al OXli. m ^ <0 IC ± ^ tii ti f 

T 5 „ 
[ 0 0 6 8 ] 

T^-^'iimti, ±xEL/-c7^nd:f^i-'^. CD^xvi^^ 1 3 Rxf T y "if i&m 1 4 
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[ 0 0 6 9 ] 

[ 0 0 7 0 ] 
[ 0 0 7 1 ] 

-^(ommm^mmLxt^ibmmmicm^^mm^^iJo tctb. ^Mt'- ^ (Dm^^cm-^^ 

^ 4 ^mich-ox li. mmm.<DmmRifiiLm^^it-iE^x^m-r^<Dx. mmcD-i^my'- 
^<o^mm^fSi^m^x%mff]^7'-'S'mm^mmx^ 

[^ffiOffl^^afjB^] 

im 1 ] ^^m(Dmmmmicm?>m^^-y v "7 - 7.7- L><DS^mf&mx & o 
[132] ^mm^ (o y u y ^ m X & ^ o 

[03] (a){iQAM^ai?nrcJSiS?S[Wt0^^7T'fe»3. (b){iIFFT^^^n 

rcf^rsm(D!f^yx^^^ 

[0 6 ] iie3t5(OSS«^. «y K y- ^ ->X7^ AT'^ 0 . ( a ) {± ^ «} fiE 0 . (b){4Sa!« 

BE 0 T' S „ 
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